
 

Supplementary Figure 1: Phylogenetic tree based on 16S rRNA gene sequences, 

showing the phylogenetic relation of  strain AF211 and closely related members of 

Clostridium cluster IV. Bootstrap values > 50 % based on 1,000 replications are shown at 

branching points. Bar, 1 % sequence divergence. 

 

 

 

 

 

 

 



 

 

Supplementary Figure 2. Elucidation of lysine pathway via 1H-decoupled 13C-NMR 

spectrum and 2D HMBC spectrum when grown in L,D-[2-13C]lysine.  a. High-resolution 

1H-decoupled 13C-NMR spectra showing L,D-[2-13C]lysine fermentation products. [2-

13C]butyrate, [2-13C]acetate and [4-13C]butyrate had a chemical shift of 42.33ppm, 25.99ppm 

and 15.95 ppm, respectively. b. 2D HMBC spectrum for L,D-[2-13C]lysine is shown. c; 

Percentages of labelled butyrate fractions. 

 

 



 

Supplementary Figure 3: The fate of 13C-labelled carbon in Intestinimonas AF211. a: 

Proposed lysine pathway where L-[6-13C]lysine resulted in [4-13C]butyrate (in green). b, c, d: 

Acetyl-CoA pathway fed by intermediates of the lysine pathway. This pathway resulted in [2-

13C]butyrate, [4-13C]butyrate, [2,4-13C]butyrate and [2-13C]acetate formation upon different 

combinations of either acetyl-CoA and [2-13C]acetyl-CoA or 2 molecules of [2-13C]acetyl-CoA. 

When labelled acetyl-CoA was plenty in the medium it also incorporated in the lysine 

pathway which ended up in [2-13C]acetate production. 

 



 

Supplementary Figure 4: Proteins involved in the fructoselysine and lysine conversion 

pathway (a) and their gene organization (b). The fold induction was deduced from the 

proteome analysis of Intestinimonas AF211 cells grown on lysine and GA (glucose plus 

acetate).  ND: not detected. 

 

 

 

 

 

 

 

 

 



 

 

Supplementary Figure 5: Overview of butyrate pathway gene presence in Human 

Microbiome Project data. The matrix shows the presence (blue) and absence (white) of 

each gene in the two butyrogenic pathways in 65 HMP samples. The barplot shows the 

pathway gene numbers normalised by the read numbers in each sample. The red bars 

indicate the samples where sequences related to the fructoselysine kinase gene were found. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 1: Metabolites from glucose; lysine and fructoselysine 

fermentation. Strain AF211 was grown in  17 mM L-lysine or 9 mM fructoselysine or 20 mM 

glucose plus 20 mM acetate. Values are means of duplicates ± standard deviation. The 

incubation time was 2 weeks for sugar fermentation, 2 days for lysine and 7 days for 

fructoselysine. ND: not detected. NA: not applicable. Carbon recovery data took into account 

the formation of CO2. There was not any growth observed in D-lysine, glutamate, glutamine, 

glycine, proline, arginine, methionine and aspartate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 2: Acetate effect on fructoselysine growth. Strain Intestinimonas 

AF211 was grown in 4.3 mM fructoselysine without or with 10 mM acetate in duplicate. The 

incubation time was 6 days. ND: not detected. NA: not applicable. Carbon recovery data took 

into account the formation of CO2. The OD values increased three-fold under all conditions 

but the growth rate were approximately 1.5 times higher on fructoselysine with acetate than 

on fructoselysine alone. The product balances also changed and without acetate, 1 

fructoselysine was converted to 2 butyrate and 1 lactate while with acetate 1 fructoselysine 

was converted to 3 butyrate. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 3: Quantification of Intestinimonas AF211 in human fecal 

samples. A summary of the qPCR results and Sanger sequencing data is provided. Total 

DNA of Intestinimonas AF211 was amplified with 95% efficiency, compared to the 16S rRNA 

amplicon while total DNA of Pseudoflavonifractor capilosus or Flavonifractor plautii did not 

amplify with the Intestinimonas primers. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 4: Product formation in different protein sources. Short chain fatty 

acid production was analysed after a week growth in the bicarbonate buffered media plus 

10g/l of tryptic soy broth without dextrose (BD), tryptone (BD), casitone (BD), vegetable 

peptone (BD), yeast extract (BD), bacterial peptone (BD), casein hydrolysate (BD), 

methyllysine (SIGMA), dimethyllysine (SIGMA) or hydroxylysine (SIGMA). 

Substrates (10g/l) 
Acetate  
(mM) 

Propionate 
(mM) 

Butyrate 
(mM) 

Tryptic Soy Broth w/o dextrox 1.85 1.76 2.23 

Tryptone 3.74 3.13 3.95 

Casitone 4.52 0.81 3.46 

Vegetable Peptone  1.09 0 0.55 

Yeast Extract 3.20 3.04 5.04 

Bacterial Peptone  0.81 0 0.70 

Casein Hydrolysate 6.77 0.65 3.52 

Methyllysine 0 0 0 

Dimethyllysine 0 0 0 

Hydroxylysine 0 0 0 

 

 

 

 

 

 

 

 

 

 



Supplementary Table 5: Aminopeptidases found and detected from the whole 

proteome. The fold induction was deduced from the proteome analysis of Intestinimonas 

AF211 cells grown on lysine and GA ( glucose plus acetate).   

 


